A differential response to stress is not a prediction of susceptibility or severity in adjuvant-induced arthritis.
It has been suggested that glucocorticoid insufficiency consequent to a blunted hypothalamo-pituitary-adrenal (HPA) axis response to stress may be associated with increased susceptibility to certain experimentally induced autoimmune diseases. We have developed a model which allows this hypothesis to be tested within a single population of rats, using the open field stress. Following the open field stress, rats were divided into groups of high or low emotivity on the basis of faecal pellet count. High and low emotivity groups exhibited significantly elevated plasma corticosterone following the open field stress compared to pre-stress levels, but the corticosterone response of the low emotivity rats was significantly lower than that of the high emotivity rats (p < 0.01). Four hours following termination of the stress, groups of high or low emotivity rats were further divided into two groups and given either an intradermal injection of Mycobacterium butyricum or vehicle for the induction of arthritis. Fourteen days after injection of adjuvant, paw volumes in the arthritic high and low emotivity groups were significantly greater than their respective vehicle-injected non-arthritic controls. However, in spite of the differential corticosterone response to stress, there was no significant difference in paw volumes between the arthritic high and low emotivity groups. These data show that an attenuated response to stress is not associated with enhanced susceptibility to the inflammatory disease of adjuvant-induced arthritis, or with increased severity of inflammation as measured by paw volume on day 14. This experimental paradigm can be more widely applied to extend our observations on the relationship between the HPA axis response to stress and susceptibility to inflammation in other models of experimentally induced autoimmune disease.